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Other causes of study bias would result in
random error (random error attenuates ef-
fect but does not bias in one direction). One
example is possible treatment failure. To
compensate, and to control for the potential
effect of STD history on subsequent infec-
tions (as suggested in a recent study19), find-
ings included an odds ratio adjusted for STD
diagnosis at baseline. Another potential
cause of random error may be recall bias
relative to frequency of sex and condom use.
Finally, it should be noted that findings are
limited by convenience sampling and a sam-
ple size that precluded separate analyses of
the 3 STDs. Further research is needed with
larger samples that adequately represent di-
verse populations.
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Women injection drug users who have sex
with women (WSW IDUs) constitute 20% to
30% of American women IDUs.1 Compared
with other women IDUs, WSW IDUs have
higher HIV prevalence and incidence rates
and a greater likelihood of engaging in high-
risk injection and sexual practices with
men.1–16

Previous reports suggested that WSW
IDUs may be particularly likely to engage in
drug injection and sex with men who have
sex with men (MSM)1,2,5,6,9,17–19 and to be sub-
ordinated and isolated within drug users’ so-
cial milieus and more generally.1,20,21 Histori-
cal and generational factors may have
changed some relationships as a consequence
of the HIV epidemic itself, however. Ethno-
graphic data from New York City and Boston,
Mass, suggest that many older MSM IDUs
and WSW IDUs who injected drugs together
may have died earlier in the epidemic, which
might reduce the extent to which WSW IDUs
currently engage in drug injection and sex
with MSM. To further examine HIV risk
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TABLE 1—Association Between Being Women Injection Drug Users Who Have Sex With
Women (WSW IDUs) and Selected Variables, Controlling for Recruitment Site: 6 Sites 
in 5 US Cities, July 1997–March 1999

Odds Ratio (or Linear
Regression Coefficient β) 95% Confidence Interval

Mean age β = –0.642 –1.208, –0.076

Race/ethnicity

White 1.245 0.893, 1.736

Black 0.835 0.533, 1.309

Hispanic 0.612 0.369, 1.013

Other 1.379 0.772, 2.461

Housing status

Homeless, past 6 mos 1.772 1.275, 2.462

Lived on the street (park, bus or train station, under highway 0.954 0.582, 1.564 

overpass, alleys, rooftops), past 6 mos

Income

Most money from state or federal benefits, welfare, or public 0.380 0.207, 0.697

assistance, past 6 mos

Most money from selling sex, past 6 mos 1.888 1.270, 2.805

Completed high school or received general equivalency diploma 1.175 0.864, 1.597

Mean age at first injection β = –1.001 –1.587, –0.415

Institutionalization experience

Ever in mental health ward or facility 1.855 1.339, 2.571

Ever spent time in correctional facility, jail, juvenile detention 1.630 1.157, 2.295

center or juvenile hall, or prison

In drug detoxification, drug treatment, or Narcotics Anonymous, 0.934 0.684, 1.276

past 6 mos

Infections

Hepatitis B core antibody positive 1.770 1.222, 2.563

Hepatitis C positive 0.921 0.660, 1.285

Chlamydia 0.753 0.365, 1.553

Gonorrhea 0.134 0.017, 1.037

HIV seropositive 1.828 0.987, 3.384

Site HIV prevalence, %

≤ 10 1.129 0.433, 2.945

>10 2.636 1.175, 5.915

Risk and transmission behaviors, past 6 mos

Injected at least daily 1.152 0.846, 1.570

Engaged in receptive syringe sharing 1.692 1.241, 2.306

Shared rinse water 1.540 1.135, 2.090

Backloaded 1.171 0.843, 1.628

Received money or drugs for sex 2.201 1.557, 3.112

Shared cooker 1.300 0.942, 1.792

Shared cotton 1.305 0.963, 1.768

Put drugs together at least half the time 1.205 0.868, 1.674

Obtained most syringes from a syringe exchange, past 6 mos 1.160 0.824, 1.633

Networks

Ever injected with MSM IDU 2.792 1.900, 4.104

Ever had unprotected sex with MSM IDU 3.423 2.079, 5.636

Ever injected with WSW IDUs 5.133 3.629, 7.260

Continued

among WSW IDUs, we compared social situ-
ations, injection and sexual networks, and be-
haviors of young WSW IDUs with those of
other young women IDUs.

METHODS

A post hoc analysis was conducted of
data collected from July 1997 to March
1999 from street-recruited women IDUs
(predominantly heroin and cocaine injec-
tors) aged 18 to 30 years near 6 research
sites in 5 US cities.22–24 Trained research
staff conducted face-to-face interviews and
collected blood and urine samples after ob-
taining informed consent.

Women who reported having had sex
with a woman during the preceding 6
months or who self-identified as lesbian or
bisexual were classified as WSW (n = 274).
Classifications as WSW or non-WSW could
be made for 803 participants. Proportions
of WSW among women IDUs varied by site
(20%–54%). Because sites also varied on
many other variables, statistical analyses
controlled for site.

Because predictors of HIV seroconversion
among IDUs (and, therefore, prevalence
among new injectors) differ by local preva-
lence,5 we analyzed HIV serostatus sepa-
rately within 4 sites with HIV prevalence
lower than 6% in the total sample and
within 2 sites with HIV prevalence greater
than 10%.

The questionnaire covered sociodemo-
graphic characteristics and sexual and drug-
using behaviors and partnerships, usually
for the 6 months before the interview. Sera
were tested for antibody against HIV-1, hep-
atitis B virus, and hepatitis C virus; urine
was tested for chlamydia and gonorrhea
with ligase chain reaction.22–24

RESULTS

Of the 803 women IDUs, 45% reported
having been homeless in the prior 6 months,
and 28% reported having received money
for sex during this period. Controlling for
site, WSW IDUs were slightly younger than
non-WSW IDUs (Table 1). WSW IDUs were
more likely to have been recently homeless,
to have ever been institutionalized in a men-
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TABLE 1—Continued

Ever injected with an IDU who was at least 5 years older 1.599 1.149, 2.224

Ever injected with anyone who had hepatitis 1.764 1.154, 2.699

Ever had sex with an IDU 1.734 1.163, 2.587

Ever had sex with someone you knew or thought had HIV 2.504 1.547, 4.053

Ever injected with anyone who had HIV 1.422 0.933, 2.169

Ever had sex with someone you knew or thought had AIDS 1.831 0.857, 3.912

Ever had sex with someone you knew or thought had 1.165 0.737, 1.840

hepatitis B or C

Ever had sex with someone you knew or thought had gonorrhea 2.127 0.917, 4.936

Ever had sex with someone you knew or thought had chlamydia 1.584 0.853, 2.941

Mean no. of male sex partners β = 10.596 1.519, 19.673

Note. MSM = men who have sex with men. Backloading refers to injecting drugs using drugs from another user’s syringe.

tal health facility, and to have ever been in-
carcerated. They were less likely to receive
most of their income from welfare, a rela-
tively stable income source for young IDUs,
and more likely to receive most of their in-
come from selling sex.

WSW IDUs were more likely to have pos-
itive test results for hepatitis B virus (but not
for hepatitis C virus, chlamydia, or gonor-
rhea) and were more likely to be infected
with HIV in high-prevalence, but not low-
prevalence, sites. WSW IDUs were more
likely to engage in high-risk behaviors (re-
ceptive syringe sharing, sharing rinse water,
and sex trading) and reported having more
male sexual partners. WSW IDUs were
more likely to report having unprotected sex
with MSM; having sex with an IDU or some-
one they knew or thought was infected with
HIV; and injecting drugs with MSM, WSW
IDUs, someone at least 5 years older, and
someone who “had hepatitis.” They were
more likely to have ever injected drugs with
MSM in low-HIV-prevalence, but not high-
HIV-prevalence, sites.

Significant associations were analyzed fur-
ther, controlling for both site and receiving
money or drugs for sex (Table 2). WSW
IDUs remained significantly more likely to
have been institutionalized, to have been
homeless, to have engaged in receptive sy-
ringe sharing, to have shared rinse water,
and to have had high-risk partners (such
as MSM IDUs, older IDUs, WSW IDUs, and
IDUs who had HIV or hepatitis) in their in-
jection and sexual networks. In high-HIV-

prevalence sites, WSW IDUs were more
likely to have injected drugs with a person
who is HIV positive (adjusted odds ratio=
3.95) and to be HIV seropositive (adjusted
odds ratio=2.55).

DISCUSSION

Compared with other young women
IDUs, WSW IDUs were more likely to have
been institutionalized or homeless, to have
engaged in riskier behaviors, to have had
high-risk sexual and injection networks (as
described in the previous paragraph), and
to have been anti–hepatitis B virus–positive.
In high-HIV-prevalence sites, they were
more likely to have been infected with
HIV. These differences cannot be ac-
counted for by their greater involvement
in sex work.

Interpretation must take account of study
limitations. Some data, including questions
used to define WSW IDUs, were collected
for other purposes. Analyses of interactions
by site, sometimes limited by small cell num-
bers, indicate local variation in some rela-
tionships. Underreporting of same-sex sexual
behavior or other variables may affect statis-
tical associations. Reporting bias may have
occurred if WSW IDUs were more likely
than the non-WSW IDUs to know that their
male injection or sexual partners have had
sex with men.

Studies of drug users and other popula-
tions2,25–30 should consider sexual identity
and sex between women, which may help ex-

plain variations in homelessness, institutional-
ization, behavior, networks, and infection
rates. Research and interventions targeting
IDUs should incorporate issues of sexual
identity and same-sex sexual behaviors
among women and find ways to deal with re-
lated social and economic issues.

About the Authors
Samuel R. Friedman, Carey Maslow, Rebecca Young,
and Theresa Perlis are with the National Development
and Research Institutes Inc, New York, NY. Danielle C.
Ompad is with New York Academy of Medicine. Patricia
Case is with Harvard School of Public Health, Boston,
Mass. Sharon M. Hudson is with Health Research Asso-
ciation, Los Angeles, Calif. Theresa Diaz is with the Na-
tional Center for HIV, STD, and TB Prevention, Cen-
ters for Disease Control and Prevention, Atlanta, Ga;
Global AIDS Program; and Center for Urban Epidemi-
ologic Research, New York Academy of Medicine. Ed-
ward Morse is with Tulane Health Sciences Center, De-
partment of Pediatrics, New Orleans, La. Susan Bailey
is with the University of Illinois at Chicago Community
Outreach Intervention Projects, Department of Epidemi-
ology and Biostatistics, School of Public Health, Chi-
cago, Ill. Don C. Des Jarlais is with the Edmond de
Rothschild Chemical Dependency Institute, Beth Israel
Medical Center; and National Development and Re-
search Institutes Inc, New York. Amber Hollibaugh is
with Senior Action in a Gay Environment, New York.
Richard S. Garfein is with the Epidemiology Branch, Di-
vision of HIV/AIDS Prevention, Centers for Disease
Control and Prevention, Atlanta.

Requests for reprints should be sent to Samuel R. Fried-
man, PhD, National Development and Research Institutes,
71 W 23rd St, New York, NY 10010 (e-mail: friedman@
ndri.org).

This brief was accepted January 8, 2003.

Contributors
S. R. Friedman conceived of the brief and wrote it.
D. C. Ompad, C. Maslow, and T. Perlis worked on
analyses and interpretation. R. Young, P. Case, and
A. Hollibaugh, who were part of an ethnographic
study of women injection drug users who have sex
with women, contributed to the initial conception for
the brief and also to the analyses. S. M. Hudson,
T. Diaz, E. Morse, S. Bailey, and D. C. Des Jarlais
were site representatives for this multisite project and
also provided constant feedback as we wrote the
brief. R. S. Garfein was the Centers for Disease Con-
trol project officer for the multisite project; he was
deeply involved in writing the questionnaire, in other
aspects of study design, and in the process of writing
the brief.

Acknowledgments
The Collaborative Injection Drug Users Study
(CIDUS II) was funded by a collaborative agreement
with Centers for Disease Control and Prevention
(CDC). Other support included National Institutes of
Health Grant R01 DA10870 (“HIV Risk Among
Women IDUs Who Have Sex With Women”) and a
National Institute on Drug Abuse minority supple-



June 2003, Vol 93, No. 6 | American Journal of Public Health Friedman et al. | Peer Reviewed | Research and Practice | 905

 RESEARCH AND PRACTICE 
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HIV and AIDS are increasingly diseases of
minorities and the disadvantaged.1,2 These
same groups are disproportionately involved
in the justice system.3 Detained youths may
be at particular risk. Sexually transmitted dis-
eases, related to HIV and AIDS,4–6 are preva-
lent among detained youths. Moreover, al-
though HIV seropositivity is infrequent
among detained youths,4 studies of adult de-
tainees suggest that detained youths are at
great risk for developing HIV as they age.7–24

Although researchers have studied HIV
and AIDS risk behaviors among detained
youths,5,6,25–31 our knowledge is still limited.
Few studies used random samples; many used
volunteers or referred samples.5,28–30 Some
studies excluded females.5,26,30 Only 1 study
examined differences by race/ethnicity.31

No study has examined differences by age.
Some studies investigated only sexual risk
behaviors28,29 or a limited number of sexual
and drug risk behaviors.25,27,31

This study had (1) a stratified random sam-
ple large enough to compare rates by gender,
race/ethnicity, and age and (2) comprehen-
sive measures of sexual and drug HIV and
AIDS risk behaviors.

METHODS

Participants were part of the Northwestern
Juvenile Project, a longitudinal study of 1829
youths (aged 10–18 years) initially arrested
and detained between 1995 and 1998 at the
Cook County Juvenile Temporary Detention
Center in Chicago, Ill.32 The random sample
was stratified by gender, race/ethnicity, age,
and charge severity. We began collecting
HIV and AIDS risk data 6 months after the
larger study began. The sample size was

800: 340 females and 460 males. The sam-
ple included 145 non-Hispanic Whites, 430
African Americans, 223 Hispanics, and 2
youths who self-identified as “other”; 3.9% of
the eligible youths refused to participate. Ad-
ditional information on our methods is pub-
lished elsewhere.32

Interviewers (master’s level or equivalent)
gathered HIV and AIDS risk data with the
AIDS Risk Behavior Assessment, compiled
from 2 widely used instruments (the Na-
tional Institute on Drug Abuse Risk Behavior
Assessment33 and the Adolescent Health
Survey34) and selected items from the Diag-
nostic Interview Schedule for Children, Ver-
sion 2.3.35

We reduced the risk of type I error by set-
ting our α level to .01 and by performing spe-
cific tests only when the overall test result
was significant.36 We weighted all estimates
to reflect the detention center’s population
and used Taylor series linearization37,38 to
correct tests of inference.

RESULTS

We report rates of HIV and AIDS sexual
and drug risk behaviors by gender and race/
ethnicity (Table 1) and by gender and age
(Table 2).

Gender
More than 90% of the males were sexually

active; 60.8% had more than 1 sexual part-
ner in the last 3 months. Significantly more
males than females engaged in many of the
examined sexual risk behaviors. Drug risk be-
haviors were common among both males and
females; none, however, varied significantly
by gender. More than 40% of both males and
females had been tattooed. However, injec-
tion drug use risk behaviors were rare.

Race/Ethnicity
Among males, significantly more African

Americans than non-Hispanic Whites en-
gaged in certain sexual risk behaviors. How-
ever, many drug risk behaviors, including
ever using drugs other than marijuana and
recent use of drugs other than marijuana,
were more prevalent among non-Hispanic
Whites and Hispanics than among African
Americans.


